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ABSTRACT
Instructing university-level Earth history to future
teachers is made all the more difficult when it is being
done in an urban environment devoid of any local rock
outcroppings. At the University of South Alabama,
which is located along the rock-free central Gulf Coast,
we have attempted to improve Earth history instruction
to education majors by using a three-pronged approach:
(1) designing a course specifically for students intending
to become science teachers; (2) encouraging students to
think “locally” when designing geological teaching
activities and (3) offering future teachers relevant field
excursions and directed research opportunities. Our
main objective is to demonstrate to new science teachers
that geology is all around them, regardless of their
location. It is this philosophy that we wish them to
communicate to their students in the public school
system.
INTRODUCTION
The University of South Alabama (USA) is a
medium-sized (approximately 13,000 students) liberal
arts institution located in the central Gulf Coast city of
Mobile, Alabama. During 2001-2002, the University’s
College of Education awarded 254 baccalaureate
degrees, 8 of which were for a general science composite
major (Internal Data, University of South Alabama,
2003). No data are available on where these science
teachers eventually settle, but anecdotal evidence
suggests that most stay in three counties in southwestern
Alabama. Mobile County, containing Mobile, is largely
urbanized and has 113 elementary and middle schools
and 13 high schools. Baldwin and Escambia Counties are
primarily rural and together contain 58
elementary/middle schools and 10 high schools
(Alabama Department of Education, 2003a). At the
University of South Alabama, education majors are
required to take a minimum of 128 semester hours of
classes. General science composite majors are required to 
take a pot pourri of science classes heavily weighted in
favor of biology. Of the 60 semester hours of science
courses required for the composite degree, up to 28 are
biological. Science composite education majors must also 
take both freshman courses (equivalent to a full year) of
chemistry and physics, and 12 semester hours of
mathematics/statistics. In contrast, they are only
required to take a single 4 hour class in geology; half of
the introductory geology curriculum. Education majors
gain exposure to rocks, minerals and basic geological
processes, but they entirely miss out on Earth history.
This includes a large segment focusing on Alabama
geology. In our opinion, science composite education
graduates are not being adequately prepared to teach the 
components of Earth sciences now required by the State
of Alabama (Alabama Department of Education, 2003b)
and endorsed by the the National Research Council
(NRC, 1996), TERC, a Cambridge-based education
research and development organization (Barstow et al.,
2001), and major geological organizations (e.g.,
American Geological Institute, 1991). Geoscience
education at the University of South Alabama is further
complicated by its urban setting and a lack of local rock
outcroppings. We have more than our fair share of
sedimentary environments (e.g., estuaries, beaches,
barrier islands, deltas), but there are no significant
outcrops of rock anywhere in the region. Unless we get
them into our geology classes, education majors seldom
appreciate that they are living on exceptional examples
of geology. Consequently, few public school students
taught by these education majors ever learn this
important fact.
We felt that something needed to be done to better
prepare future teachers in Earth sciences instruction to
teach students in the rock-free, urbanized areas of
southwestern Alabama. This paper describes our three
part approach to address this problem. We first discuss
our mechanism for improving the Earth history
curriculum for science composite education majors. We
then outline how we encouraged these majors to think
locally in order to better relate the wonderful world of
geology to their students in the Alabama school system.
We conclude with a brief discussion about the
importance of providing field exposure to the teachers.
This paper focuses on a local solution suitable for
southwestern Alabama, but we feel that our approach is
easily exportable to institutions in other urbanized or
rock-free parts of the world where similar problems
doubtless occur. 
IMPROVING THE GEOLOGY CURRICULUM: 
GY 490 – EARTH HISTORY FOR TEACHERS
Our desire to have science composite educations majors
take a course in Earth history was not based on
selfishness or a simple need to increase student
enrollments in introductory geology classes. Earth
history introduces students to important concepts such
as geological time, dating techniques, orogenies,
evolution, extinction events and major paleontological
changes. Most education majors realized that a course in
Earth history would be useful to them, but at the
University of South Alabama, they could not take the
course for credit toward their degree. There is a limit to
the number of freshmen-level courses that they are
allowed to take, and if they elected to take Earth history,
it would exceed this limit. Education majors are able to
take upper level classes in geology as part of their senior
course requirements, and in the past, we have permitted
them to take courses such as sedimentology, computer
mapping, mineralogy and paleontology. Unfortunately,
few of them performed well in these classes. They lacked
the necessary background required to tackle an upper
level geology class, much of which would have been
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provided through an introductory class in Earth history.
More importantly, anything that the education majors
might have learned from a senior geology class is of
dubious value as far as their ability to teach Earth
sciences is concerned. The only solution that we could
envision was to develop an upper level Earth history
course exclusively for science composite education
majors. To gauge interest in this class, we offered a
special topics course (GY 490-Earth Sciences for
Teachers) taught simultaneously with one of our usual
Earth history classes. Education majors attended the
same lectures and laboratories as other students, but had
several additional assignments specifically designed to
improve their understanding of Earth history and how to 
teach it to their future students (see the next section).
Currently, we address the following major Earth history
topics in GY 490: the origin of the Earth-Moon system,
evolution of geological thinking (including plate
tectonics), stratigraphy, methods of dating rocks
(radiometric, stable isotopic, fission track,
paleomagnetism, biostratigraphy etc.), significance of
fossils, evolution of the Earth’s atmosphere and
hydrosphere, development of major fauna and flora, sea
level change and North American orogenies. We also
spend considerable time in both lectures and laboratories 
introducing students to the rocks, and where relevant,
the fossil make up of all eons, particularly the
Phanerozoic. We developed an in-house laboratory
manual (Haywick et al., 2004) in order to add specific
exercises focusing on Alabama, particularly the
southwestern portion of the state where most of the
teachers will eventually teach. This is a critical part of our 
strategy. Over-the-shelf laboratory manuals for Earth
history rarely offer exercises that students along the Gulf
Coast can relate to. Students might passively accept that
the San Andreas Fault is slowly moving Los Angeles
closer to San Francisco, but they really stand up and take
note when they learn that a large fault-bounded grabben
may be responsible for the bay adjacent to Mobile. Where 
ever possible, we add a local flavor to our lab exercises.
For example, many of the fossils that we introduce our
students to are from Alabama. That this approach works
is evident by the number of students who recognize the
fossils. Many of them collected “shells” from their
backyards when they were younger, but it wasn’t until
they took our class in Earth history that they appreciated
the geological significance of their finds. 
It should be stated at this point that we recognize the
stigma of teaching a combined freshmen- and
senior-level course; however, the special topics course is
only a first step toward offering a stand-alone senior
level course for teachers. As interest and student demand 
grows, we will reach the critical mass necessary to justify
adding the course to the geology curriculum. When that
occurs, there will be complete separation and we will be
able to focus entirely on material relevant to science
composite education majors.
TEACHER ASSIGNMENTS: THINKING
LOCAL WHEN PLANNING EARTH
SCIENCE ACTIVITIES
Science composite education majors who take Earth
Sciences for Teachers are required to complete a
minimum of  three activity assignments that are
designed to be used in their classrooms for their target
age group. To date, one third of the students who
completed GY 490 produced activities for middle school
students (grades 6-8), while the rest designed them for
high school students (usually grades 10-12). All
education majors do the same assignment regardless of
the intended age group, and all assignments must be
unique, at least within a given semester. Each
assignment must state the target audience (e.g., grades
8-10), goals and objectives (e.g., to introduce students to
the concept of lithification in sedimentary systems), an
activity game plan, and a means of evaluating both the
students efforts (e.g., through tests or discussions) and
the successfulness of the activity (e.g., survey). We vary
some subjects each year. Teachers have been asked to
develop assignments to illustrate extinction events, ice
ages, plate tectonics, hot spot volcanism (e.g.,
Yellowstone National Park, Hawaii), and other topics.
However, it should be noted that some material that is
taught in GY 490 is not suitable for teacher activities. For
example, students in GY 490 learn about the Archean and 
Proterozoic eons, but student teachers are not asked to
develop activities on these subjects because they are not
components in the Alabama public school curriculum.
The first activity that student teachers are required to 
do in each semester inevitably deals with geological
time. Whether they are in grade 8 or a college science
course, the enormity of Earth history never fails to
confound students. It is particularly problematic in
urban rock-free regions like Mobile as students can’t
appreciate that the sediment they encounter along the
beach or in their own backyards is potentially thousands
to millions of years old. Rocks at least “look” old. Using
geological time as the first teacher assignment also
allows us to stress the importance of local content to the
education majors. Usually, the first attempt by students
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Figure 1. Sample exercise designed to illustrate the
longevity of geological time for Grade 10-12
students.
to demonstrate geological time is one that they
“borrowed” from other sources. Tall stacks of pennies, 24 
hour clocks (c.f., Nieto, 1991) and seemingly endless rolls
of toilet paper across the United States might appeal to
some younger audiences, but  it fails to inspire others.
We always evaluate first assignments in a positive
manner by praising strong points and offering
constructive criticism to improve weaker ones. We
always encourage strong local focus. In our part of the
world, most public school students have not yet traveled
from Los Angeles to New York, so an endless stream of
toilet paper between the two cities is difficult to envision.
It is easier for them to imagine a roll that stretches from
one end of Mobile to the next. In Alabama, where football 
is a religion, an effective means of illustrating geological
time is with a playing field. Several education majors
have used variations of this approach, many doubtless
inspired by LoDuca and Ojala (1998). We do not fault
education majors if they modify existing strategies.
There are many teaching activity guides available to
teachers (e.g., Miller et al, 1990; MacDonald and Stover,
1991; Stover and MacDonald, 1993; Scott, 1999; Ruthven
et al., 2001) and they should be used whenever possible;
however, local relevance is mandatory. An example of a
quality exercise which is also, to the best of our
knowledge, unique is shown in Figure 1. The exercise
used a well known shopping mall in Mobile (stores are
disguised in this paper) and applied the Phanerozoic
time scheme to a portion of the floor plan. The student
provided a graphic scale on the diagram and formulated
questions in a thought provoking and usually humorous
fashion. For example:
1) What were trilobites dining on when they went
extinct at the end of the Paleozoic? (Answer: Pizza)
2) What newly evolved animal groups might you
expect to see shopping for a movie in the Video
Palace? (Answer: amphibians and reptiles)
3) How old is the minestrone in Soup For U!? (Answer:
approximately 430 million years – avoid it at all
costs!)
The benefit of an exercise written in this fashion is
that all public school students can visually appreciate
this scale of geological time. Regardless of socioeconomic 
background, virtually every student has spent
considerable time wandering through the mall. They
know how long it takes to walk from Tea 4-2 to Charlyn’s
Must Have Shoe Store and can therefore better relate this
distance to time. There is also a real world link to
mathematics through this approach. In our example,
every meter that a student walks through the mall
corresponds to a million years of geological time. By
measuring the width of store fronts, and by using simple
conversion factors, students can predict where major
Earth history events occurred. More adventurous
students can do very much the same by pacing through
the mall. They would learn, for example, that the
dinosaurs went extinct somewhere along the Gulf Coast
Travel storefront. The 75 million year time span afforded
by this travel firm also saw the separation of Australia
from Gondwanna, the coming of major ice ages, the
formation of the Grand Canyon and the first appearance
of our human ancestors. The latter amounts to less than
the width of the door leading into Gulf Coast Travel. This 
visual association makes more of an impact to urban
Mobile students than a column of pennies or a roll of
toilet paper could ever do.
Field and Research Experience
The lectures and laboratory work covered in GY 490 are
designed to familiarize education majors with Earth
history and general geology as it applies to Alabama and
the world. Once students appreciate the uniqueness of
the local geology, we invite them to gain hands-on
experience by joining in field excursions with our other
geology students. The majority of our upper level
geology classes have field trips that are designed to
augment lecture and laboratory components, and
education majors benefit from seeing the rocks and
sediments even if they have not completed the associated 
course work. Most geology field trips involve significant
travel in order to reach quality outcrops (i.e., one to four
hours), so they are not easily adaptable for public school
activities. They do, however, provide student teachers
with personal experiences that can help them to teach
some components of Earth sciences to their students.
City field trips to examine building stones or cemetery
headstones have proven successful in many urban
settings (e.g., Fazio and Nye, 1980; Hannibal and
Schmidt, 1994; Mirsky and Swope, 2004), but Mobile,
despite its age and history (the city was founded in the
early 1700’s), does not have a wide variety of building
materials in its downtown core. Headstones in
cemeteries are a better option for public school field trips
especially when done in conjunction with local history
exercises. Field trips examining local sedimentary
environments (e.g., barrier island beaches, estuaries) are
the most readily adaptable options for public school
science classes and we have attempted to demonstrate
this by offering one or more of these trips for GY 490
students per academic year. Additional local field
exposure is provided by organizations such as the
Mobile Bay National Estuarine Program and the Weeks
Bay Estuarine Research Reserve.
We also offer directed research opportunities to
select science composite education majors that have
demonstrated excellence in their previous geology
course work. Our concept of directed research is similar
to honors studies done at other universities (e.g.,
University of California, Davis, 2004), but student
projects that are conceived for education majors are by
necessity, smaller-scaled. Directed research lasts one or
two semesters and is considered equivalent to three or
four hours of course credit. To date, projects completed
by education majors have simply complimented our
research. Two students participated in a major study
attempting to resolve the Holocene sedimentary record
of Weeks Bay (Haywick et al., 2000) and another targeted
organic sedimentation in a marginal marine-influenced
river mouth. Additional projects available for interested
and qualified science education composite majors
involve areas of sedimentary petrology, geoarchaeology, 
and geochemistry. Ultimately, we hope that education
majors will personally conceive their own research
projects, but we will continue to stress that they be locally 
significant and that they provide relevant material for
them to teach Earth sciences to their target group of
students.
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CONCLUSIONS
There is considerable interest in improving public school
science education in the United States (e.g., Star Program
U.S. Department of Education, 2004), and Earth Science
and Geoscience Departments can (and must) help to
improve science teacher readiness. This might include
in-class visits by faculty to local schools (standard show
and tell sessions), provision of geological resources not
always available to local teachers (e.g., rock kits, internet
sites) and/or geological field trips/workshops for
teachers. It is too early to demonstrate if our efforts at the
University of South Alabama are having any positive
effects for Earth science education in any of the
urbanized or rural public school systems near Mobile.
However, we are encouraged by the steady increase in
the numbers of science composite education majors
requesting permission to take GY 490. If nothing else,
word of mouth is enticing these education majors to take
the class, attend field trips and seek out some of the many 
opportunities available for undergraduate research
examining the geology of the Gulf Coast. Hopefully,
some of this information will be passed on to middle and
high school students once the teachers enter the public
school system. 
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